Response of hepatic lipid and glucose metabolism to a mixture or single fatty acids: Possible presence of fatty acid-sensing mechanisms.
To assess the hypothesis that an acute dietary fatty acid (FA) supply may improve glucose tolerance in rainbow trout, we orally administered fish with fish oil (FO; 10mL.kg(-1), one time), which were then subjected to a glucose tolerance test and sampled 6h after injection. Parameters related to glucose and lipid metabolism were then assessed. The results suggest that when both nutrients were administered at the same time, an increased potential for lipogenesis occurred concomitantly with a lower level of glycaemia. In a second experiment we administered intraperitoneally a single FA present in the FO mixture such as oleic acid (60 or 300μg.kg(-1)) whereas octanoic acid (60 or 300μg.kg(-1)) was used as negative control (absent from the FO). However, the effects of both FA were similar in reducing the potential of lipid synthesis and oxidation, and in enhancing the potential of glucose synthesis and glycogenesis. Differences found between FO and single FA administration show that response to FA was dependent on the treatment (mixture vs. single FA) but also comply with the idea that an interaction between FA and glucose rather than FA alone are in the origin of the results reported. The administration of individual FA such as oleic and octanoic acid failed in enhancing lipogenesis and reducing plasma glucose levels and thus in explaining results obtained with FO. However, results provide evidence that FA even provided at a low dose play a key role in the regulation of several putative components of a FA sensing system present in rainbow trout liver.